Left ventricular assist devices are increasingly important in the management of advanced heart failure. Most patients who benefit from these devices have had some prior cardiac surgery, making implantation of higher risk. This is especially true in patients who have had prior pectoralis flap reconstruction after sternectomy for mediastinitis. We outline the course of such a patient, in whom the use of robotic assistance allowed for a less invasive device implantation approach with preservation of the flap for transplantation. ASAIO Journal 2014; 60:742-743. Figure 1. Sagittal view of the mediastinum from inside the right chest. ICS, intercostal space.
Left ventricular assist devices (LVAD) significantly improve the quality of life and reduce mortality of patients with advanced heart failure. 1 Left ventricular assist devices outcomes continue to improve, yet there remain unavoidable consequences of implantation. Because many LVAD candidates have had prior cardiac surgery, an important dilemma is the need for re-do sternotomy during implant and again during heart transplant when the device is used as a bridge to transplant. Re-do sternotomy places patients at greater risk for mortality, major morbidity, and increased resource utilization (e.g., blood transfusions, length of stay). 2 These patients often have dilated right ventricles (RV) that are adherent to the sternum and therefore prone to injury associated with an increased mortality rate. 3 Direct cardiac dissection of adhesions can be poorly tolerated, prolong cardiopulmonary bypass (CPB) times and lead to bleeding, excessive transfusions, and inflammation, well-known triggers for postoperative RV failure. As the majority of our referrals for LVAD have had prior sternotomies, we sought to determine the utility of robotics as a way to reduce the morbidity of this procedure.
Methods
A 66-year-old man with ischemic cardiomyopathy was evaluated for LVAD implantation after admission for decompensated heart failure. The patient had previously undergone CABG and developed mediastinitis requiring sternectomy with pectoralis flap reconstruction. A traditional sternotomy approach to LVAD implantation was undesirable due to the risks of mediastinal bleeding, flap necrosis, and wound complications. This patient was also considered a transplant candidate and a second incision through the flap at time of transplant would be extremely high risk for wound complications.
To preserve the pectoralis flap, a HeartWare left ventricular assist device (hVAD, HeartWare International Inc., Framingham, MA) was implanted via a left mini-thoracotomy incision with the assistance of the da Vinci robot (Intuitive Surgical, Sunnyvale, CA).
With the patient in supine position, the right femoral vessels were cannulated for CPB. A 4 cm left anterior thoracotomy was made over the cardiac apex as defined by intra-operative transthoracic echocardiography. Limited dissection was used to expose the apex of the heart and the inflow sewing ring was sutured into place. The pump was positioned within the left thorax, and the drive line was tunneled subcutaneously over the lower ribs.
Three robotic ports were placed in the right chest via the 2nd, 3rd, and 5th intercostal spaces in the anterior axillary line (Figure 1) . Robotic instruments were employed to separate the RV from the overlying pectoralis flap to create a tunnel across the chest to the thoracotomy wound (Figure 2) . The outflow graft was then passed through the mediastinal tunnel into the right chest for anastomosis with the aorta. This was done under direct visualization to prevent kinking.
A side-biting clamp was placed onto the ascending aorta via a small incision in the upper midline through the proximal 2 cm of the flap. Cardiopulmonary bypass was initiated and the left ventricle was cored and the hVAD was attached. The outflow cannula was then anastomosed to the aorta. Once in place, flow through the device was initiated, and an angiocath was placed into the outflow graft for de-airing. The device was covered with a Gore-Tex Soft Tissue Patch (W. L. Gore and Associates, Inc., Newark, DE) to minimize adhesions to the lung.
Results
The CPB time was 68 minutes, and 2 units of packed red blood cells were given intra-operatively. Of note, the patient had preoperative RV dysfunction determined by nuclear imaging and echocardiography. Despite this, the patient did not developed postoperative RV failure.
Conclusion
As confidence grows in LVAD support for severe heart failure, it is likely that re-do sternotomy will become increasingly common. 4 This presents a dilemma as re-operative sternotomy at time of transplantation has been associated with decreased short and long-term survival. To avoid re-do sternotomy, new methods of LVAD implantation must be explored, particularly as new generation devices become smaller and more conducive to less invasive implantation. The existing minimally invasive approaches which involve anastomosis to the aorta include either implantation via a J ministernotomy with extension into the right third intercostal space and minithoracotomy through the left fifth intercostal space or via the Viennese method, which includes minithoracotomies through the left fourth or fifth intercostal space and right second intercostal space. 5, 6 Anastomosis of the outflow graft to peripheral sources such as the left subclavian artery was not desirable due to the nonphysiologic blood pressure and bidirectional flow which occurs in the subclavian as a result. 7 Our approach improves on previously described nonrobotic thoracotomy approaches as it provides optimal visualization for RV dissection with reduced risk of kinking of the outflow graft while still allowing anastomosis to the aorta. Robotics could also facilitate the aortic anastomosis through the right chest ports, further decreasing mediastinal dissection and improving outcomes in these patients at the time of transplantation.
